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1
A. PROBLEMS
No unanticipated problems are impeding the progress of the investi-
•	 gation.
B. ACCOMPLISIIMENTS
St. Johns National Wildlife Refuge
A 4000 acre marsh region bounded on the east by Interstate Highway
95 and on the south by Florida highway 50, has been established by the U. S.
Fish and llildlife Service as the St. Johns Wildlife Refuge, primarily to
protect the Dusky Seaside Sparrow. Dr. James L. Baker, wildlife biologist
with that organization, in a study of the dusky seaside sparrow and its
preferred habitat, has made a vegetation map of the refuge based on ground
observations and color infrared photography. Convenient access to this good
quality ground truth and the collaboration of Dr. Baker suggested this refuge
as an appropriate site for a vegetation-mapping experiment.
The preferred habitat of this sparrow is high-to-medium density
spartina (a marsh grass) with no trees nearby. An increase in spartina
density corresponds to an increase in marsh wetness. A version of Dr. Baker's
vegetation map which is relevant to the bird's preferences and also suitable
for Landsat comparison is shown as Figure 1.
Representative points for the classes shown in Figure 1 were chosen
by Dr. Baker as training samples for a maximum likelihood classification of
Landsat data, with the result shown in Figure 2. Tracing of the pattern
of Figure 2 gives the result shown in Figure 3. Use of shading film to show
the vegetation pattern gives Figure 4, v;lrich may be compared with Figure 1.
The bird, then, prefers to live where the map shows a mixture of
D's ani *'s, v.Jth no trees close by.	 Figure 5 is a thematic map shot .Jng the
preferred habitat in terins of Ps and *'s. Generally, the preferred habitat
-1-
3^
.
Figure I
ST. JOHNS NATIONAL WILDLIFE REFUGE
GROUND TRUTH MAP
Trees, shrubs
Dense spartina
Medium density spartina ED
Sparse spartina
a °^
aeaTir'{^p^•s.F+B."
' •^QB^Tr BB"Brr 06,	 Be^Bg*aeBTB B°^T	 ap BfdBTTl TpgTe^,^	 aT	 , sa	 .,	 BQ	 r	 81	 B it e T
	 e	 T	 r^+ T 8 *
	jj • r, , B888a g 8Br ; r^g r a r rf ^_prQgag + 8^r B	 "a r
•	 ^•1t 9^ ►e 
so or
	
u
^I490	 +8g•8rT 9p a Ba 4a ape8
T
*• T•g 8r888Tt rt!t
°aa ° rj B gg9 b+Bj a^ I. ...i^^^e^8^ 8ggQ*° + r*8^a 88 •Q 98 00 0 	 rParrgr^l8a 8g/g BRa • ,Ba y .	 .. °•a 8 ^8 g+ 8 8° aa 88T T/r• 8•r t r	 QpB/	 9+a Ta rp .^	 8r **+ g9a g r'IN	 arr r{6/ 8g e 8g fas ./Q	 Hr	 rf ef t 0p. - • r Bar B B*+ 8(^	 BQ Bt *	 QQaa^Qa^	 BQnf0r,B,•Bg8•0 +^8•f1r^a+ ► f /+^r 8 8 8g & jr r8 8 ° 8^ + r+ rBa log r88boB 'g$g ara* •,^9 ,/r ^r a rp p r 88 a	 ,r1^Ba • rr 88 ^$ T '	 ^.8
	
tt g 8^8 888	 e^8	 •	 !'jr • ,	 •* g 8	 BBgg p . ra ap * •/
^ t Bed 94698 8 . ^^ o eea ^BBo	 r e$ Ts r r r^ 8 *8899 8 g 1 " 9p ^e sad r 8T
dog	 e	
f	
^{	 t	 t
$^ 4/1.g Be88ge ^f, ^ I , , , !^, 0 ►^ ^* • r r^ Q^ f
8
TB oe a 4, ^^	 !
a °^: "^•8# j ►
 8®Qj r^ 8a r^« Tp s^^ o ; ; •°^t##^s ' ^ ' ^^ p1e  ^i • a` 6^. g 	tt	 8r'	 a	 • .
r +P	 tr	 + a$rT r* °+8d+ +gy °°d989®9QQe^^i•1'j^^^':•'Ps 	 +.; Tf'B,^jB•,rp•..,eTraB	 ^9r 8	 pray + + ' p 8	 . a ' °i	 8	 • •^	 r!^. ' • • a r•	 • ^, f •' •as	 o^BdA gB^` 9 	 ,rB8e r8T^* j r,^ *4
	
^^'rrj:—,^•r^•Qr^it	 ;tt^jfr rT98 r^asar• +8^^a^B&B. +p *a. a+ ^+r TB'^+► .r► i^.BrT^ ^^ •.• •^.,	 ^'^•^^^^ ^s^ ,r a
	
rB 1r arr 8a	 •g	 B	 *•,°a par. *8©	 f^ ^.,^r. t^' • ^^•	 rpa• B aef ' *+ra rra r 888846 B+ BQ 8^^^a 3 8, , a B•	 a*a TT r^	 0 o, ^^ r r	 T , ^r	 . f ^• ^''t r r 9+a	 T T8 98 8•	 3 •	 98 BBrQ . /r^ r	 , r	 , j 	 , j ,
,Bra Trrr +Brr•g/•a• +8898 +• a°,^°0, a^ga8, as/t^ TdT ^ * .Q /.r p ¢ .,.^, r 	 r^	 sIpdgr^+parsTrr er8gr*p888^Baf•o 0a1 •0 0 *ar•,e r r a f//8 ,,^^,	 '.Br"r+Bf8Bt eu+ '^ B err Isgra /3B Ag a * °a	 *+ t/^ ••@1 r^8	 T// .p	 . 'p•,r
^p TBBBBBg «r^A.BA^rerooa+rTrira 	 j* rare^•a
** a r . Qa*T$8 aa/l^,^^a.^ ;^^^•.,i•.1asagQ rr +i 08rB i r , r•a 8r88B +j 8r 8a * °a•g 88rr • ;	 . aj% rTr i^ +, •? a8gg4/ B^ 8• r • 8r
	
6^T	 a T	 aB	 8 r	 , Bp	 //	 r	 r	 r•	 rprr r ar8r{r88a' B i9r T98 ^ A• re T rTr 8a8ra *+ /t^ , , p a • T// T,	 •• tf '^ + ar ^f^aj •T	 fT	 }r	 a	 T	 gg r	 r	 TT	 ry	 a	 a r• .. r ' +a a 	 r Ta	 ^ tr^ r r88 I rrTB^g r a + flrr TT8g8 8a 88 8 '^ + a r TTrr^trB f r	 °^t	 •"•r r Tt a . ^ e -Tr	 tatg ra 8p a r rg 886 8g4 *a r 	 r8 .aa	 f} ^'8ap	 t	 B ra r ^trrr pia
"88 18 r *rr T 11 99^88ar'*8a 9eBB+ + " f/ Tj1 Tr. /^ = + r•	 ^"	 Q " a• a °^a^R Tr TT* T Trf^ B^ rBT Ti tTT TiB#a *8a4a r888 9g** •	 `mss` 1Bt^r» 
reBT 1^ 9a B9r • T T r r aB Ts B,	 B88g 8Q	 °"- 98r rr rf rr
 t rr 888 8r rr^ 88 ga r * + 8 B+ r fl
*fBt^T Tafp'g8 +8o^ 8gBg8rrT8Q 88agg^Qrg 9 t+ 8rr !!/g Tr 06o rg1 rrTT T rrT ^^8g 9 * * g^g^3Bg r r/
l	 rr	 tt	 rtrTra'BggrrTr*° R/
/tt*
Figure Z
ST. JOHNS NATIONAL WILDLIFE REFUGE
CLASSIFICATION MAP
T Trees, shrubs
B Dense spartina
* Medium density spartina
Sparse spartina
blank - Water
/ Highways	 r,j^^C
-3-
/E
3a^
 a' A
^Br* 
B a ^trst ^^^
;1lrag^ Bog.Eg•rA^
 g^^Be f , t tt"'rr —$^8 BBgB 1^B TBttt^
 j t r' o 4d r .. E^ ^9g'' •Qgr T6tOB TBgis ^r
°
•BaT 19 1TrQ c art tt t,v ' s .Br r• iEo ar r r •	 TTs/j9e	 E^g T a r g	 rte	 ^9	 Era	 .^,•.
Bg Brata QE^o o El t T tg^/Qg , Bg«. , g;1 4
r , . • • / a/
rB^raaa9.01rQa441 ti T ,Q^ , / j^BB igo 	a
^ ^	
,^ 	 SO/
	
E3^^^^ , as r^ . Ba /Bo ^rt Q^ r, ^dQ	 sQo ^ « D « . Rr^fT9"9w1►g gg^aBl.aT1T^11r• ^g 9^9E^B	 Ba^A^^ frr.r,
«aE^B •• . ^rg, a s 	 rsr^Q ^ 8	 9^^	 gt.	 ar	 ,
T T^^ r + lii ' r^, r ^^ea rQa . r ^Q . Egg ^ ^ Hg ^ * a^ trr^ BBeao
tB^ BQ ^ ' 9g0.^ ,rBr^, de^^rg^gQ«QAr«^QeQ!!9r • Tg aE^ir • , r ^• r rQ °
.
 , rr « ^ E?^«R^gOB6g grgTe
` tB } Br .a • •.; 0 o fe, ' Q /%,^4 0 0.A • .B r• I9r * 90; T . g8see,
't .	 •!• f' , • ' a • ' •Q .	 ,B	 ^,,aI.kif 0 09	 rQ r B^••^, rtftf^4 '^8;^^ ,a'••,aa8e T7 0 4•Bs;g
as^^ ^^^^ rd QQBa^ gQ
*,rA tE# gE^ r 0 ,	8 a	 .80 0 /19 	 arg g ar, • •d	 rra
.	 s o ^ a ^ ^Q ,,^ ^^80 • i , ^^ r ^ae9 *r^j;p^ ^ro B `1a9 E,^
' ^ • . ;; a , r Qt^ g #^^ 'err ^^ ^^ ,d o ^* a 8,;.. Q j8 Brro 8 f rr9^!a/
	
rr	 B	 d^ «^H E3TT T 9a « +°^.E3^	 .a	 rQB•'•d	 rr .8.s o eB y.. « r	 .,rt ag	 /,rg • .r . • 9
	
s 
	 7	 T
` a . Elr rr ^t
faB 
Bra,B^^,r«••B' rrr$ °r8 • •.r^ t g9 1 ^` oI	 ra to
	
fg r a' a , r e	 • ,	 •g^ . • Qr B ^a AAg	 a
► ^T^ TT 94 44",!a ^Q• Tt t • 0 Br ° ^^ ° ^rR	 ', ^g® gg T^ ara fr B8
r°	 ga  	 Qoa e8, B
	
^8T® 188 T^T gQTraar9
r -,. 8tr^ , r , e B 
E 4', gea P ^ee g e^^r^^^,ti	 r	 9t^ ,,9 0.-7T
i!i
/i
/
/,
/
/i'
f^f r ^e tjTT z^^^l
	
DQar	 T T1T tT TTtTT'
f ege °° 
f Tr f°TT
	
rf8 T
	 T QQf
	Tee 	 a T QfoA
	
scar	 f
T
TrR T Qa	 fr
'eadl^f • ra f' . 8*/B
.4	 Q9090 QA g:str
Y9 * A ° Qn 98Qg •^ . a i d "*' 11;	 —; ' T^	 ;' ► s TT ; Ed*	 8* °..'	 9
R0/	 A 9	 i 1a6e f f	 •^.." / *, f	 rr	 6	 r.BQ''	 ra8	 ^c N^r^ r	 a	 960 f	 t • rr	 • •	 • • ^ R . r f •B/8/Q/a^aQefrse/^^Q^tR
	 ,O^Ip' ,^a^Qe^''^^ T8a.8aeae.•,'^^^°pff;.a8 E?e .9f^ f TTa
	
/a•.^f	 {{'	 ., ''^ fT T • i•f	 . t s r	 f f^^Teo 0 roe 0 /a	 r0 'q^	 a^	 , • '•f.OI»'•'"f^?at0	 0•1 8r f0	 • 00 80	 . e/	 ' • • rfa I ! • •^	 / 0 .	 . f	 • • „0
,r	 rQf9f	 rTr rT 	 so fa 	 ••4	 ft	 .••
	 '!••	 'r•	 a
cl o
'f rr	
r rr
	
l froo	 Q	 T tQ^fg as	 forrf+i °f' d ^^Ba ^d'• TTT	 '•"•' I ••^^"'0/ r ! • ^$^,••.^ 8Q
^ 3ata THf 	 A	 9Qy8 rr fr' fed* o8Tto f ^^e
•
B. TTTT r	 I • ^', i' • . T^; fa e . ri' '^.
	
ff a	 Qfr	 d	 e 	 rf	 f '. , • f rfg A	 o^
	
f '	 t	 8f r • Qr dQ^^	 ^8 
I
^	
e
. fs8i3se	 0« r T TT 
	 A' • . e ' r^, 9 ' f	 a
^'	 fr;	 r	 ^ae^,^ Q^Q 9*0 0 0 , 1 . 0 BM •r Calf'	 Trr	 ^ //	 ..A ^ •.,;••	 A ''•^.
T	 rTrTt
r r
T o 	 r /ff'f	 8	 •^00°r0r^ay
•
° r/ 4^ r	 r/ f r i•*9.	 rr " 9 9'
• r	 rf f	 T T ar.	 r	 t	 afpr0#0 g rr 	 T fr	 f	 f	 fa T
r ' 	•	 • r T rf tr 8r,^rs rffra9T•T	 Ar• //
	 1, , f	 as a T a ir	 } /
^i s o *	 ►^ 9+i^R fd T s^oB„ r ^:s rTege a**'_iTr^ , , .c « er T I : :Po°+ Tod °o s B0
Figure 3
ST. JOHNS NATIONAL WILDLIFE REFUGE
VEGETATION PATTER14S
T Trees, Shrubs
H Dense spartina
* Medium density spartina
Sparse spartina
blank - Water
/ Highway
ME
/T 1 ^ ^1 Z ^f9T	 9	 B• .a I  
arTTTT a s a
as 	 s TTTTF3T
Tr T'a a# T T
	 // s	 A,^
r	 T ad aQ TT rT e^/8d/Age
.► 	 g°a90 ltTrr	 /
" r# 8 	 a^aar rT T9t	 • 	 /r	
.
sq ^* 
OPT/
gaT 
TT 
T ^	 gas • Big
^•.	 ae	 as	 .d/•	 aB
,e
• ^, •.^
	
9	 , oa	 ^^ al
• ^^ Q8•.^e.•aa•#a.ae^.a^^••
•£fir#''a..•sa,^•^i/^ ^Ma,N^ •.H
• ^^ ' •fTfg,^ •A ra• • •	 9 •• °^
laQ aa,•^ar8t••^tA^r
as	 •.va
	
see
:	
lie^^a^9r rasas a• 
a•g 	 9B ^^ B
.,	 ^,,a^r • a •• 8 .4 ag
T
r * 	 •9, a ' aa . • ^^ • 6as  as	 f 	 a• aa^^	 ^
r
0	 Rag
+ 1B	 eaR - "' B•'a
^a
Trees, shrubs
I T44"
Medium density spartina
Sparse spartina
Dense spartinaPOIADQUAWO
-5-
51. JOHNS 14ATIONAL WILDLIFE REFUGE
SIMPLIFIED LANUSAT CLASSIFICATION MAP
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Figure 5
ST. JOHNS NATIONAL WILDLIFE REFUGE
DUSKY SEASIDE SPARROW PREFERRED HABITAT
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is the region of higher character density. Proximity of trees can be checked
by referring to Figure 2 or 3.
Areas assoc'ated with the various classes have been obtained by
counting characters by computer and by using a planimeter to measure the
areas of the classes mapped in Figures 1 and 4. Results obtained by the
three methods are listed in Table 1. Lower water areas for the Landsat
data than for the photography-based maps may be due, at least in part, to a
differ-,ice in seasons. The date of the Landsat pass is April 28, which is
in he dry season; the photography was taken in November, which is in the
wet season. Seasonal changes in appearance of spartina are small.
Beeline Expressway Region
The success of the Landsat system in mapping the sparrow's pre-
ferred 'habitat in the above case led to its use in evaluating another region
under consideration for purchase as a refuge area for the bird. This region
is located at the fork of the Beeline Highway and is outlined in the classi-
ficatior map of Figure 6. It is seen that this map does show a favorable
habitat for this bird within the delineated region. It also shows some
nearby regions which appear to provide the desired characteristics. Areas
associated with the several classes (as obtained by character counting)
with-i the delineated region are given by Table 2:
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TABLE 1
ST. JOHNS WILDLIFE REFUGE
LANDSAT CLASSIFICATION MAP
'r'.AP FROM PHOTOGRAPHY
OF
CLASS	 HECTARES	 ACRES	 TOTAL
DENSE SPARTINA
MEDIUM DENSITY SPARTINA
SPARSE SPARTINA
TREES, SHRUBS
WATER
POWER LINE
UNCLASSIFIED
MIXED: TREES, SHRUBS-
MEDIUM DENSITY SPARTINA
MIXED: DENSE SPARTINA-
MEDIUI•l DENSITY SPARTINA
I
TOTAL
SIMPLIFIED (FIGURES 3, 4) 	 BY COUNTING CHARACTERS
USING PLANIMETER
PERCENT
OF	 OF
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TABLE 2
AREAS BY CLASS IN BEELINE EXPRESSWAY REGION
AREA PEkCENT OF
CLASS HECTARES ACRES TOTAL
Water 4 11 1
Dense Spartina 193 47E 24
Mediu.r Density Spartina 203 501 25
Sparse Spartina 131 324 16
Trees, Shrubs 145 357 18
Highway Construction,
Bare Sand 143 354 18
TOTAL
	
819	 2023
To shore the favorable regions more clearly, Figure 7 is a thematic
map showing only dense spartina and medium density spartina.
Another factor to be considered is urban encroachment in the
surrounding region. This is shown as a thematic map in Figure 8. Since
bare sand appears in this class along with urban features, local knowledge
or checking must be used to distinguish the two in a map of this type. On
this reap, the patches of slashes ;re identified as follows:
1,3,6,7,9 - bare sand around a borrow pits used in the highway construction.
2, 8 - bare sand.
4 - electrical power line.
5 - Port St. John - residential development, most of which is orFsently
a network of streets without houses.
10 - dump.
11 - residential development.
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figure £3
BEELINE HIGHWAY REGION
HIGHWAYS, BARE SAND, AND URBAN FEATURES
iC. SIGNIFICANT RESULTS
See Section Q.
D. PUBLICATIONS
A report, "Satellite Information on Orlando, Florida" was presented
	 j
June 11 at the Earth Resources Survey Symposium in Houston, Texas and is
scheduled to appear in the proceedings of that symposium.
E. RECOtMENDAT IONS
None
F. FUNDS EXPENDED
Expenditures this quarter: $4,382.49
G. DATA USE
VALUE OF DATA ALLOWED	 VALUE OF DATA ORDERED 	 VALUE OF DATA RECEIVED
$1,200
	
$147	 $147
Luring this quarter, seven sets of images have been received. None of them
is cloud free, but most points of interest are clear of clouds on at least
one of the images. No digital tapes have been ordered as yet.
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